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L Basis of the report " 

^' With regard to the elements of the international application-* 

the international application as originally filed 

13 the description: 

pages 2, 3. 5-19. 21 , as originally filed 
pages , filed with the demand 

pages 1|4, 20 , filed with the letter of 23 September 20Q4 (g3.09.2QQ4V 

13 the claims: 

pages , as originally filed 
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□ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ ae language of publication of flie international plication (under Rule 48.3(b)). 

□ &e la^e of the translation fumidied for the purposes of international preliminary examination (under Rule 55.2 and/ 

MeS'trcSr^-r-^^^^^^^^ 

□ contained in the international appKcation in printed fonn. 

□ filed together witii the international application in con^uter readable form. 

□ furnished subsequentiy to this Authority in written form. 

□ furnished subsequentiy to tiiis Autiiority in computer readable form. 

° ?^ss^s^r^iiss:^^SiS^ 

° b^enSSS.*'' '^'""'^ " ^'"P"*^^ '^"^ ^ >^««n sequence listing has . 

The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/fig 



■ ^ "liSe diSo'uSt mtS' ^ indt^^^^ r amendn^ents had not been made, since they have been considered to go 
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70.17). S»»u(yju&i f^*"^ not amexedto this rqmrtsmce they do not contain ammdments (Rules 70.16 and 
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^' StotTnT/nTT' ^^^^^ ''^^^^ ^"ventive step or industrial applicability 

citations and explanations supporting such statement appucauiiiiy, 
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Citations and explanations (Rule 70.7) 



The following documents have been cited in the Search Report: 



D1: GB 
D2: JP 
D3: US 
D4: US 
D5: US 
D6: DE 
D7: EP 
D8: EP 



2038810 A 
06247897 A2 
4531969 A 
4978774 A 
4550192 A 
3409201 A 
0157225 A 
0062905 A 



Document D1 (page 1 . line 52 ff; claims 6-9) describes the esterification of a 
phenoxyphenol derivative (II) with the S-lsomer of a lactate derivative (Ml) wherein the 
2Tne 22- dSm mTJ^'""^." methanesulfonyl group or a p4oluenesuIfin7g^^^^^^ 
f I'JiTi ; T^^ '■^Qct'on «s can-ied out in the presence of a base, for example 

2 ifne^cla^'o^^^^^^^ ''"^ ^ ^^^P^rature range from 50 to 200X ^^^^^ 

x;ire^DaS2^ ^"^^^ as toluene o? 

xylene (page 2, line 38). and yields the R-isomer of a phenoxyphenoxv oroDionic ariri 
denvative (I). Continuous removal of water formed during thfrS^l^Sfoned in 

docuS d'i^'"^"'*^'* '"^''"'^ ^"^ application are acknowledged as novel over 

Continuous removal of water formed during a reaction by azeotropic distillation is a 
routine method for a person skilled in the art. Nevertheless, this modiSon rC^^ in 

leier froSi'S ^ Ini'T.l description and e^^a^S^^^^^^^ 

B^ZS^ri Thl^^^- " °^ teachings of D1 . this result could not be 

anticipated. Therefore, an inventive step is acknowledged for amended claims 1-5. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: BoX V (page 1) 

As indicated in the search report, documents D2-.D8 merely describe the state of the art 
and are not considered of particular relevance concerning novelty and Inventive step of 
the subject matter of the present application. 

Industrial applicability is given. 
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Certain observations on tlie international application 



are folly 



New C aim 5 is a method claim characterized by the application of a certain apparatus 
Such claims should be avoided. Instead, method claims should be characterized by 
process steps (eg. continous removal of water by azeotropic distillation). It is also noted 
Stark trip" ^® mentioned In claim 5 and in the description is usually called "Deanl 
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<^ PROCESS FOR PREPARING (R)-ARYLOXYPROPIONIC ACID 



ESTER DERIVATIVES 



Technical Field 

5 The present invention relates to a method for preparing optically active (R)- 

aryloxypropionic acid ester derivatives, and more particularly to a method for 
preparing (R)-aryloxypropionic acid ester derivatives represented by the foUov^ing 
formula 1 with high optical purity and good yields at lov^ cost via nulceophilic 
substitution reaction using phenol derivatives v^ith various substituted functional 
10 groups and (S)-alkyl O-arylsulfonyl lactates as reactants in the presence of a proper 
solvent and a base at optimum temperature : 

QH3 

o (1) 
wherein is a Ci-6 -alkyl or benzyl group; A is an aryl group selected from the 
group consisting of a phenyl group, a naphthyl group, quinoxazolyloxyphenly 

15 group, a benzoxazolyloxy phenyl group, a benzothiazolyloxy phenyl group, a 
phenyloxyphenyl group, a pyridyloxyphenyl group and a pheyloxynaphthyl group, 
wherein the aryl group can be substituted with 1-3 functional groups selected from 
the group consisting of a hydrogen atom, a halogen atom, a nitro group, a nitrile 
group, an acetoxy group, a Ci-4 -alkyl group, a Ci^ -haloalkyl group, a Ci-4 -alkoxy 

20 group, and a Ci^ -haloalkoxy group. 



Background Art 

The compound represented by Formula 1, commonly called (R)-propionic 
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wherein Ri is a Ci^ -alkyl or benzyl group; is a Ci^ -alkyl, phenyl group. 



or a phenyl group substituted with a Ci-6 -alkyl or a Ci^ -alkoxy group; A is an aryl 
group selected from the group consisting of a phenyl group, a naphthyl group, a 
quinoxazolyloxyphenly group, a benzoxazolyloxyphenyl group, a 
5 benzothiazolyloxyphenyl group, a phenyloxyphenyl group, a pyridyloxyphenyl 
group and a pheyloxynaphthyl group, wherein said aryl group can be substituted 
with 1-3 functional groups selected from the group consisting of a hydrogen atom, a 
halogen atom, a nitro group, a nitrile group, an acetoxy group, a C1-4 -alkyl group, a 
Ci-4 -haloalkyl group, a C1-4 -alkoxy group, and a C1-4 -haloalkoxy group. 

10 Hereinafter, the present invention is described in more detail. 

The present invention relates to a method for preparation of optically active 
(R)-propionic acid ester derivatives with high yield and good optical purity via 
nucleophilic substitution reaction using phenol derivatives and (S)-alkyl O- 
arylsulfonyl lactates as reactants, wherein the reactions are performed under a 

15 condition of solvent, temperature and leaving group, which are all specifically 
designed. 

Phenol derivatives and (S)-alkyl O-arylsulfonyl lactates, reactants of the 
present invention as represented by the above Formulas 2 and 3, are known 
compounds and are synthesized by the known methods. For example, (6- 

20 chloro-2-benzoxazolyloxy)phenol can be prepared by a 4-step reaction using 
commercially available substances, such as aminophenol, urea, sulfuryl chloride, 
phosphorus pentachloride, and triethylamine, and solvents, such as xylene, acetic 
acid, chlorobenzene, and dichloroethane. And, (S)-alkyl O-arylsulfonyl lactate 
can be prepared by reacting (S)-alkyl lactate and arylsulfonyl chloride in the 

25 presence of triethylamine in dichloroethane solvent. 

In the nucleophilic substitution reaction of the present invention, selection of 

4 
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»|E?ai»^(R)/(S) isomers: Identified by LC 



Comparative Example 2 

The following Table 8 shows yields and ratio of optical isomers generated in 
the course of preparing (D+)-n-ethyl-2-[4-(3-chloro-5-trifluoromthylpyridine-2- 
5 yloxy)phenoxy]propionate (compound 29) according to the known methods shown 
in the reaction scheme 2. 



Tables 



CI ci ^ 


Reaction Solvent 


Reaction 
Temperatu 
re 


Reaction Time 


Yield 
(%) 


Ratio of 

(R)/(S) 

Isomers (%)* 


Acetonitrile 


Reflux 


5 hours 


72% 


95.0/5.0 


Methyl ethyl 
ketone 


Reflux 


5 hours 


79% 


95.0/20.0 


Dimethylformami 
-de 


80 -got: 


4 hours 


70% 


93.0/7.0 


*Ratio of (R)/(S) isomers: Identified by LC 



Comparative Example 3 

10 The following Table 9 shows yields and ratio of optical isomers generated in 

the course of preparing (D+)-n-ethyI-2-[4-(6-chloroquinoxalin-2- 
yloxy)phenoxy] propionate (compound 32) according to the known methods shown 
in the reaction scheme 2. 
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1. A method for preparing optically active (R)-aryloxypropionic acid ester 
derivatives represented by the following Formula 1 by reacting phenol derivatives 
5 represented by the foUov^ing Formula 2 and (S)-alkyl O-arylsulfonyl lactate 
represented by the following Formula 3 in the presence of alkali metal carbonate in 
an aliphatic or aromatic hydrocarbon solvent under the temperature range of 60 to 
100 



10 




O (1) 

wherein is a Ci-6 -alkyl or benzyl group; is a Ci-e -alkyl, phenyl group, or a 
phenyl group substituted with a Ci-6 -alkyl or a Ci.6 -alkoxy group; A is an aryl 
group selected from the group consisting of a phenyl group, a naphthyl group, a 

15 quinoxazolyloxyphenly group, a benzoxazolyloxyphenyl group, a 
benzothiazolyloxyphenyl group, a phenyloxyphenyl group, a pyridyloxyphenyl 
group and a pheyloxynaphthyl group, wherein said aryl group can be substituted 
with 1-3 functional groups selected from the group consisting of a hydrogen atom, a 
halogen atom, a nitro group, a nitrile group, an acetoxy group, a Ci^ -alkyl group, a 

20 Ci-4 -haloalkyl group, a Ci-4 -alkoxy group, and a C1-4 -haloalkoxy group. 

2. In Claim 1, said hydrocarbon solvent is selected from the group consisting 

22 
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of toluene, xylene, cyclopentane, cyclohexane, methylcyclohexane, cycloheptane, n- 
hexane, an^ ^rf^^p^^i^^v. 



■^.■U 



3. In Claimirsaid solvent is cyclohexane or xylene. 



4. In Claim 1, said method for preparing optically active (R)- 
aryloxypropionic acid ester derivatives is performed using potassium carbonate as a 
base in cyclohexane as a solvent at SCC. 
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